This study was performed out to investigate the influence of the mixed application of chemical fertilizer (CF) and liquid swine manure (LSM) on the growth characteristics, dry matter yield, amino acids, minerals, and free sugars in cultivating silage corn on paddy soils. The field experiment was designed in a randomized block design of 3 repetitions with CF 100% treatment (C), CF 70% + LSM 30% treatment (T1), CF 50% + LSM 50% treatment (T2), CF 30% + LSM 70% treatment (T3), and LSM 100% treatment (T4). At this time, the application of LSM was based solely on the nitrogen. Ear length, ear circle, stem diameter, and stem hardness of the silage corn did not show significant differences between treatments. Fresh yield, dry matter yield and TDN yield were highest in T3, whereas the lowest in C treatment (p<0.05). Crude protein, crude fat, and crude ash content were significantly higher in T1, C, and T4 treatment, respectively (p<0.05). However, NDF, ADF and crude fiber content did not show significant difference between treatments. The total mineral content decreased significantly (p<0.05) as the LSM application rate increased. Total composition amino acid content was higher in the order of T1 > T2 > C > T4 > T3 treatment (p<0.05). Free sugar content was higher in the order of T1 > T3 > T4 > T2 > C treatment (p<0.05). Based on the above results, suggests that the mixed application of chemical fertilizer 30 50% and LSM 50~70% (T2 and T3) is the most effective, considering the yield performance and the content of sugar degree and free sugar affecting silage.
.
INTRODUCTION
Researches are being carried out in various ways in many countries around the world including Korea to use animal manure as resources and fertilizers. More researches are called upon as the use of animal manure is emphasized as an alternative that can lead to sustainable and organic livestock production through reduced chemical fertilizer and cyclic farming (Lim et al., 2006) . In recent years especially, in the rapidly changing livestock products use, consumers are more interested in eco-friendly and organic livestock products, and government also is focusing the direction of future livestock development on the high quality eco-friendly livestock products (Lee and Jeon, 2004) . Therefore, the production of organic forage crops will play the greatest role in the production of future eco-friendly and organic livestock products, thus the use of cattle feces and urine is expected to increase. For these Table 3 . Chemical characteristics of used liquid swine manure in the experiment reasons, lot of studies are being carried out domestically on the cultivation of forage crops using animal manure (Lee et al., 1995; Ryoo and Jacob, 1997; Shin et al., 1998a; Seo et al., 2000; Lim et al., 2003; Yook and Choi, 2005; Na et al., 2006) , and on the effects of the animal manure on soil environment (Shin et al., 1998b; Lee and Jeon, 2004; Lim et al., 2007; Kim et al., 2008; Yang et al., 2008) . Their studies, however, mostly focussed on the growth of forage crops and on the soil by the application of animal manure; and most researches were conducted on upland soil. .
MATERIALS AND METHODS
This field experiment was performed at a paddy field in the north western of Gyeongbuk.
Especially, the experiment paddy field was on low-lying land, with 50 cm depth drainage ditch along the circumference of the field experiment to prevent flooding in rainy season. The field experiment was designed in a randomized block design of 3 repetitions with CF 100% treatment (C), CF 70% + LSM 30% treatment (T1), CF 50% + LSM 50% treatment (T2), CF 30% + LSM 70% treatment (T3), and LSM 100% treatment (T4) (see Table 1 ).
The conditions of the field experiment were a paddy field with higher organic matter and nitrogen content and lower phosphate content than the general upland soil as shown in Table   2 . The cultivated variety used the P31N27. May 1, sowing and harvest time was August 28.
Nitrogen, phosphorus and potassium components of using LSM were 0.42, 0.23, 0.38%, respectively (Table 3 ). The application rates of CF were calculated in total nitrogen (200 kg/ha), phosphorus : Liquid swine manure.
(150 kg/ha) and potassium contents (200 kg/ha) (see Table 4 ). The method of CF application was applied nitrogen and potassium with 60% as basis of fertilizer, and 40% as added fertilizer;
and entire phosphorus as the basis of fertilizer.
Application rates of LSM were calculated in total nitrogen contents.
The LSM was also applied as much as 60%
as the basis of fertilizer, and 40% as add . RESULT ANA DISCUSSION
Growth characteristics and dry matter yield
The growth characteristics and dry matter yield are shown in Table 5 . Ear length, ear circle, stem diameter, and stem hardness of the silage corn were high in T1, T2, T3, and T4 treatment compared to the C treatment, but significant differences were not observed. Sugar (1986) and Long and Gracey (1990) reported that the application of low concentration LSM in high temperature drought period increased the production of forage crops, because it reduced moisture stress owing to the supply of a large amount of water in addition to the fertilizer effect. 
Chemical compositions
The chemical compositions are shown in Table 6 . reported the slight decrease, however not a big difference in ADF and NDF due to the application of liquid swine slurry.
Mineral contents
The mineral contents are shown in Table 7 .
The mineral contents of all treatments were 
Composition amino acid contents
The composition amino acid contents are shown in Table 8 studied on the amino acid content of some kinds of barley; and they both reported higher amino acid contents in those with higher crude protein contents.
Free sugar contents
The free sugar contents are shown in Table 9 .
Free sugar analysis revealed three sugars of fructose, glucose and sucrose in the silage corn.
The content was higher in the order of sucrose > glucose > fructose. The content of fructose, glucose and sucrose was higher in the treatments (T1, T2, T3 and T4) with the mixed application of CF and LSM compared to the treatment (T1) of 100% CF (p<0.05). Especially, fructose and sucrose contents were very high in the T1 treatment (p<0.05).
Free sugar content in the corn for silage is very important because it affects the fermentation quality of silage ingredients (Lee and Lee, 2010). In particular, the free sugar content acts as a good factor enhancing the taste in fermentation (palatability) (Son et al., 2002) . In addition, Jin et al. (1996) . Acknowledgement 
